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Abstract of JP20021 24873 

PROBLEM TO BE SOLVED: To provide a 
semiconductor device provided with a PLL circuit 
whose jitter is reduced, by a method wherein an 
internal clock signal generation circuit which 
reduces the change steps of the delay and which 
can deal with a clock signal at a high operating 
frequency is built in. SOLUTION: In the 
constitution of a delay line 22 in the PLL circuit, a 
complementary clock signal ECK and a 
complementary clock signal ECK whose phase 
differences are adjusted are input alternately to a 
delay stage. When the phase difference between 
the signal ECK and the signal ECK is adjusted by 
a capacitor 36, the delay amount of the delay line 
22 is changed finely. Preferably, the initial value 
of a shift register 24 is started from a state that 
the delay amount is intermediate in the case of a 
high-speed clock, and it is started from a state 
that the delay amount is minimum in the case of 
a low speed clock. 
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umm i ] mfrbsj-t t>tL&m?w ?m^z 

m&m?*v?mMm^ 

m&m? o -y ?m^b mmmit? o >y ?m^co\mvc 

mwz^xmmtt? p >y ? it&yyth? u ?mm 

IfrlBm l coftis? p >y ?fl^*>®2<0 flWIfc MfE 

$ 2 co mm^t mmw, 3 cof» ^ t *3&£* s ? 

P>y?«H5i:, 

itute? n -y ? ataSWi. ffiEiiifly- hgaft^^HRS-C 
*4i:&Ji, B?IE^2^g|5^n>y^ff-t^j£!:TMia 
l&ft? p -y ? & ffi* t , WfEiBiy- b gBft^ffiRSf 
flf5m3^gP^n-y^ff-t^j£tTfilS 

fM#? o v ? izmtxmmmommm £ ^ 

imx 2] mti?w? mmt. mm? n * 
?fi mm i cofw n <y ?fi^t 

lufEft^P-y VA<av?Y)V~~7 

(dll) 0»-c* s , if *ii i fctea w*#3ifi. 

[If** 3 ] WL?w? jgEafli. itufEIW? p -y 

u 

mm%? w? %*kmm , 7 x -r xn * ? 
(pll) mxhz. msmuzmmcD^wfrmw, 

-^A^*WiJ^«M$tl^i!ccO^ 1 CON AN D0 

fMUcol! l con and ®m>m<n AJico o hco- 
■oZWlRLXs %4com?uv?m i tH-l.h^\/? 

?mmb^t, 

mz*u??mm. mmmcom icon an Dm%co 
o -h , friEm4 corgis? p > y ^ m-tamm-i NAND 

0»*««i5fcST*S BUlEffl2COflg|5?P v 

^imrn4nm?vv?m*irhLxmi. mm 
mcomicDNANDmrncooh, mm4com?w 

BufEU 3 cofW p <y £i§ufEll4 corW 

mtxmft9vv?m^*%&irhm>?vv7%>m 
mm*.* 

m&ftM?vv?%&mmi. 



mm\-m? p >y t Knswe? p -/ ?m ^-coefflit 
iRfflmmnizjjizmxmemmzmsit. 

m 1 com? P y ^ft^-^t«fE®@^P B »§-frT lulE 

awe? p -y ^ & a*-*- s ? p -y ? wmb 

mIEMSffl £8 1 coffi MIS® 1 com i >9 fc fflEjI@$ 
< &£il2c0ffi£: 5f££t3Mfc . 

BuiEissw^A^itriEW* & . immm 
m&%<zmixmjmm*m.Zit. wmia 

m? p >y ^m#*S®S*feWE»f^^ p ^ft#^ 

ai^-r-i»^p>y^ai^gi5t&wL, 

mlEU)^^ p -y ^ fciE LTUff iHfft a § t 

[11*116] frlEIS^Mi:, 
MIEm 1 fi0fifc*fj^-&*fl[* gft6» 1 f 7 )^- H b . 

m9m2coimzftmi-mm%nm2 coy- k t , 
mieu i . m2coy-vco^ti^jjmtimm^z 

ttJ&t&*VLbLXlUJrt&m&k*lrf&. 11*115 

mi*- y v ? commizfc tx . mmw, i com 

bmm2comco^-ffit—tiiii^i-mm^ >yf- 

[|f*JM8] mwWBi&ftV&ltsinv-Vb. 
m%^%\co%B.bWj:hW,2<n%m^h%2m~- 

miES i co u - k t msa 2 co u - k co \ rfn^^m 
ffism 1 co u - h t lufBH 2 co y - kcov vrtifrzmi 

m&^v K#»t6«ftfcjs tr , friam 1 cofit ffiB 

m2C0ffl(0V^tL^^&ai^-r?»S^^ >yf-tHS§^ 
^Tf4. li*I15^fB»cO^#:ga. 
[ mim 9 ] iiuiE? p >y ^ S®a3{± , ff!E?hiS? o -y 

?m^mmmicom?w?m^b ix&v. 

Wim? p y r -f W p -y ^ K^-r 

(DLL) 0»Tfc I. . If *II 5 tClE®C0^##:gM o 

[it*ii 10] MtE^p-y ? mwmt. wmm? p 

frlE^^ p >y ^^40E(4. 7i^Xn7? 
(PLL) mSS-C'fe I. . g« 5 fciE»<D¥#tt§!H. 
[IMH11] W8*»fe4ife*L4iWf^oy^# 

i3jsB tT»#^ p >y ?m^zmL-tz>m? p >y 
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i mm? n .y ? masses i n 

fffSm 1 <0?n >y ^ ^ Hrff Sfifflirt^^ffi 

£$ftl>3l2^S®i»3tS®$-£. MIBSj#^n-y 

? s aiiJrr&ss 2 d -y ? mmmt , 

lulB»^n.y^^\ -H, £saflBi:$ro>fci:$fc. 
fifBil2?)?n>y ^g®g|5^tTBfrfia^2^M®B#P a T 

BffiEi&^^n >y ? t&ixmftimo mmm s t 

o«y?m#S:-MgltafciHfflT-*#*>y h£ft. fif 
tail 2 CO ? n .y ? jgESSfctt t T MfaSMr- * (c*HE 
t*W#Pffl#tlB^4 5 -y f-IlIffiSrW-fS. IMifl 

1 fclE«fl¥*tt«K. 

[W#E13] fffai'JPSPJi, 

mmA®frt>iim&? o <y *fl^w»e?n <y 

msm 1 4 ] Mia? n >y ^asssjti, iufe*w n 
•y ?ft mm 1 <0pW a 7 ?m*k LTStt, 
mmffi? n -y 9 mmmt, r 4 W n «y ? 
(DLL) & , if jRII 1 1 fciE«e9¥3*ttg 

So 

v ?ii**mSMi 1 <0flg|5? o >y ?f|^fc LTStfTll 
SU 

MIBl*!^? n >y ? J&M&te , 7x«n 7 ? K/P-T 

( p l l ) m^fcs , mm 1 1 tiE«^ms*s 

So 

[0001] 

(J21T\ DLLtifl. ) &fflV^PISSM^^5-y 
;7>^T?tX^t'J (OT. SDRAMfcSft 

[0002] 



yy&Tf-kXX^V (DRAM) fci, K^b§tLT# 

"9" ( mp u ) ^nf^Kxtcam^" § £ t tfx * & v \ i 

AMtfm^tl&XdlZft-oXZX^h. 
[0003] S D RAMCO J: 0 t£„ *HflS;&>6tO?n>y? 

- (M5^0«i) fc#JtLTr-^Am*lW8It: 
*T LTV- s/y o ^ . 

[0004] Ltzifi~>X. SDRAMcOi 3 l/ZTFVX 

|gi:^l>o 
[0005] 

[JfRWaWSfifcUiafc-tiWi] ±3*<Ok*J"9s MPU 
DRAMrtartffl^fe*i*rt»^ n >y ^fi-t^s^-fkfc 

mwffimtifinmtihfrtiX'fch, *<nt&>. sd 

RAMT'fi . ft®frt>cr>? O -y ? ff-^C L K Sr^ftT . 

K^|g*S-fr6f r ^^-n.y^H;l— 7* (DLL) 

[0006] H2 412. ©!*<?)D LLiOfflj^Sr^LTty 

CLKfi, ^n7^77T5 0 2Wi^ ^a-y 
^7 7T 5 0 2(iff-^ECLK&ai7]-ri)o ff"tEC 
LKli. DLL5 10t4i.6*lS. DLL5 10(i. 

K^Hi73-t-&o WiS^Dy^-tlCLKJi. TKl^X 
t%&. £<9flaS?n.y?fI#ICLKIi s ^^n«y 

^fi-^c l Ktw ixm^i KX% %>CDX\ 
fimco? A S y?*£3tth n t tfx% h o 

>y ^m-^-C LKte*tLTrtSP^n -y ^fl^- 1 C LKcOfi 

[0007] DLL 5 1 Ofci. f^W'fTODLL 
WR^-f Xifi±% ^b%l hill S D RAMCO 
ftBXU. T1-U?9 A TCOD L LXUZCOJAXcOfz 
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[0008] DLL510J4. ?Dv^^7rKHi 
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shir 5 2 6 1 . mmm 526 c l 
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wn it ft^htmmm 5 2 s t . mawm 52s 
atui&wBtTg®^ v 5 2 2cDwwmmmm-rz> 
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[0 0 0 9] ffiffltt«»5 2 8li, fl-f-ECLKfcft-t 
«Hi#UPiJj:VDOWNtaj*^4. fl-tECLKt 

fi-t r c LKmmmm-m-i t . mmmfet 

l. i«roH* t «gU!t«JII*-JRWW4, DLL^n 
^UP, DOWNtCi5fC3l«5-fy«)jlSBlSIII*5Wk 

[0 0 10 3 H2 514, 02 4tt$ttS3SE5>f ^52 
2 tf)«)£tf>-W£ ^ Lfc EIRE?* I. . 

[00 11] H2 5&#BS.tT. i/7M/^5 24 
fr^gSE^ y 5 2 2t»LTJ4M«i^C ( 1 ) ~C 

(n) 

[0 0 12]g®^y5 2 2(4. fg-f ECLK£4t>* 
SilfC (1) *gftSNANDHI»544#lfc, 

-^A77^mMmffiv d d KBissfu moxjitz 

NANDHIII54 4#ltf)ffi** t #-i4>n4NAND|g 
R54 6#lfc, NAND|I|g&5 4 6#ltf>ai7j£gtt 
TRKtM^W547#U > ff-tECLKfcJ; 
t/$Wft^C (2) &gft*NANDB»&5 4 4#2 
fc. NANDHIR544#2coai**5J:^y^*-^5 
47#li0{iJ**SftSNAND[lI»546#2i:, N 
AN D @ft 5 4 6 # 2 Wffi* WraOEt* 4 ^A- 
? 54 7# 2 

[0 0 1 3] y5 2 2(4. S&fc, ff^-ECL 

KfcitflfilfflHI-f-C (n-1 ) *gttSNAND@»5 
44#n-lt, B^L^W y^-?5 4 7#n-2 
(Dftjl H 4 tfN A N D mffi 5 4 4 # n - 1 CDftf) § gtt 
SNAND0»546#n-li: % NAND0R546 
# n - 1 «0HJ7J £g»tt * ^yA"-^547#n 
-It, fi^ECLKfe4^lMf-^C (n) fc£ft4 
N A N D OSS 5 4 4 # n t . NAND0E&5 4 4 # n» 
ftTlfc ±W yA'-^ 5 4 7 # n - 1 <0ifJ7Jfc»tS N 
AND @S& 5 4 6 #nfc s NAND0R54 6#n«ffi 
73 SSttTSiK t PW O -y I C L K £ ffiTrfS 
>f>r?-*54 7#ni:£-£tr. 

[0 0 14] ^7h^X?5 2 4^ft7l£tl£$W 



©*c ( 1 ) ~C (n) (4. ztiknd'himttW 

Hwvtzti, m&DsKjvtztih. nam 

fPft-tC ( n - 1 ) tfHloKfrt fl-t 
E C L K#N AN D 0R 5 4 4 # n - 1 £ft lXim% 
flT, i*lfcJ6fcTrt*^n«y^fl|-f-ICLK3&«ffl*S 

t\ivK)vm i ti-fumm^m.\f&^yy v 

fc s S D R AMt«a5*StA-t5 $ fcl±. ft/J^S® 
■^C (n) WU\sK)Vb%il. N A N D 0S§ 5 4 4 # n 

^LTfi^ECLK^gEtH ynmxm&ii 
a. 

[0015] L#L%#t>. zcDXdzmmyjym 
^it. mmmv&fcnxT ? rm a n d m t a 

[0 0 1 6] Mimm.tfHh<%Z>k, DLL* 
uv? tt4*/jNtfaaE J: 19 (, § tMV«B#ra 
*WKi: * 0 , o >y ^«#<0ffiHfcfcl»**«t t 
TVvt. 

[0017] dO^egfiOBWJi. gg^RUO^-fbXx -y 
7°^/h3 < Lttf^JSIIidR^V^ P >y ^ft^^MK^ 

[0018] 

wait, 9\-&frh$t t>tih>?wvv fimtemtx 

Wit? o y 9\t^^-fh ftU? p -y ^«4HI»*fii 
P'y?@M4. »l«rtS^n-y^fi^4)S2cort 

k m 2 rnmrn t mmm 3 mmmt z% 
?w ?m&® t , mmmstf m txm 
h®m 1 soonest s 9 n .y ^ asTi^ t 
u p v ^ ffi7]i5(4 , aii^- h mofmmh h 
tm. w,2<nn^nv^m\z%txm^nv / ? 
twjL. w&y-hm&mf5x$>*tm. m 
cDftffitvvfm^zmtxmiffvvfm^zftt) 

[0019] 11*^2 izsmco^mMmii. mm 1 
mm<»*mmiw.<F>nmz&^x .?u», ?mm 

{4, J«K^Dy^fl|#S»l^rt»^ny^«#4:UT 
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7° (DLL) 0»T»4. 

[00 20] mW3&SR<D¥Wtmt> 11*11 1 

tmmco^mtkmwmmzm ^x . ? n * ^ssa 

(PLL) Elg&T'feSo 

[oo2i] if*ii4 Kia»*)¥£tt§safcL if**! i 

{±, -^A***iaMfcSBBlSfifcaiRwS5 1 con AN 
D0»fc, m^micONANDESScOffi^rcOA^cOd 

NAND«03*>, IS4«rta5^ny^fi-f*qHW- 
SNAND 0g&# *RRT* .g>fc#{^SfS2cora?n 

C0HlCONAND«oa*>. W.Acnm&Wvtm 
Wmth N A N D HHHflMSST* & t & 14, » 3 CO 

[0022] f»*n5 ^w&mm^mmt. m&t> 

mmvm&m&zti. manmnmhtR tx 

mmz^xim? n ? ^att-ts ? n <y ?®EgBt 
fnvtmmmt, wmzmmbmin 

mmm. wiMmmfrhwrntmrx . mm 
mftMzmtxmmmzmitzit. minnm?* 

-y n -y 

•y ? ttS^Mfc L , «J#? n -y 9 fc=J6 CCiJ#£fr& 

[00 23] fciB»<0¥#f*Sa«\ 5 

coy- HcOV^-ffl^-*^tJS§fi^JS-f-?)«fii: LT 

[0024] ff*H7 fcia«C0^*ga(i. If**! 5 
fclSScO^frgacOtfj^tJn^T, m&h<?)W> 

bzm*.. m.mj)mmt, ^-Fwjx?cr>$mfimzm 
tx, micombm2(vim^'fti^ijZftj)i-m 

[0025] mxmizmwtmftmmi. mm5 
\,ztm<r)*nmkm<nMm,zntx , n i <v9m%v 



[0026] ff;£lf 9 fciE«0¥#ttSMHU 11*115 
fciB»<^##*»Offij£teii V">T, ?n>y? g@SS 
^^n>y^-ft-t^lcora^P-y^ft-ti:LT 

7° (DLL) HHTC&S. 

[0027] i o izsm^mwmmi. msm 
5 i,zimn¥BfkMw.commz}5 wx.fuy? mm 
mft?vv?\mitm<nnu?uy?m^bLx 

? F/l^-7° (PLL) HH-Cft 5 . 

[0028] ii^JM 1 1 ^ztm^mwmxi. m& 
t>ti&m?w ?mmtxmft?w m 

?mL®mz. m?w?m^bm?nv?m*ir<o 
imitmmomim^b. mRMmwaum 
ixw&zti&ts i (ommmmm i cora? n -y ? 

ftWSI$tfl>J|lCO?D>y?jIMSSi, HlC0?O 

•y ^3ffl^<oaj*tfflffiii3i^a{*fcjB txm i cog 

^tJIMS^, ifi^n-y^^tti^i-ri>^2co^ny^ 

a®spfc. »fl^n-y?£\ ~h s ^m^^^/it 

[0029] ft*l| 1 2 (ClE«c0^^^ai4. ft*lB 

I H3tB|gco^#:gacoffi^tjD^T. $fJW4. 
ffittHHHW»^W»^ n >y ^ft-ffc m? a y ^fl^cofi 
ffl^*%rScoffiOT b^tz^b n -y ^ 

B »t S t 9 if* v h § ft. » 2 CO ^ n <y ^31 

jiaufcw l -r STOPr - ^ wit s m»fi# & aja-t ■& 

7>y^-H]SS&Wt-|». 

[0030] ff*H 1 3 tfS«C0^*gatt. ii*« 

i lizimcD^mik^wnffimziutx. mmm&, m 
mssxmr n >y ^ft^*«^ a -y mxn § 

T-fc<y FSft. H2C0^n.y^SW^-r^$iMI-t 
[003 1 ] ff*Jl 1 4 fcfet&C0¥»#:I§ai4. fftS^ 

I I iztmn^wmnmmz&^x . ?wmm 

Mi, *HH5?n -y ^fg 1 COI^gP^ P >y ^ff-ti; L 
—7° (DLL) 0BT*4. 

[0032] mm 1 5 tfa»co*«#:^a{4. 11*11 
1 1 izimco?mi>mwcr>wmzis^x , 
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7^H/^7(PLL) HUT* 4. 
[00 33] 

[0034] immmm i ] a i (4. ^j^hm?) 

1 1 ^«««££^T:/n 7 ?@ 

[0 0 3 5] 01£#ESLT. ¥3Wfc$IHl(4, ?P7 

^tS^5y^7^WtiJ (SDRAM) 
tf-WblX*ZtiX^&. miSlll *HS?n 
■7 time LK, ? n 7 ? 4 *-7VHI#c K E 
5?n^A'.y7r2t 7F^fi-fA0~An (n 
(4 SMIfc ) HiWiyfT b* A 0~B A n s 

S, /RAS, /CAS, /WE, DQMSr^ft&ny 
ho-iWifA" 7 7 r 6 k fcfctf. 7 H UZrtv 7 r 4 
*3J:tA"3>'bn-;WN'>y7r{i, ^n7^^7r2« 
til7JfcP]S9LT, rHPXfi-^aybnwHi^-^ffi 

[0 0 3 6] WfcgKm, 3 fete, ?OyM77 

r 2offi*fciG ixnrn? o -y tm^zmLi-zftu? 

u»/7%&m&\ Ob. ?P7^77r2«IIJAtH 
JBUT, 7FW77 74, ayhn-/Hi^\'-y7 

;HH»80«W«TtT-^«#D Q 0~D Q n £gg 
•fi-XtUTW 14k. PWp7??££[I]S§1 0<0 
ft7j£*:f4?P7?^y7r 2c9ft7J£NSHLT. 0« 
Wt'JTWHfc OOTT-^Ofi^frfc d Aft 
^<y7r 1 2k£-&tf. 
[00 37] 3yM3-/«»8li 

iSMfi-t^a^tc j; otW b* U 5>X 

b* l^xft^c 4 -5 xmmz fi 5 IMP*- b £«fH- S . 
[0 0 38] «?D7^%W1 0(4. DLL (De 
lay Locked Loop) £> L<(4P LL (Phase Locked Loo 
P) OtAsWZ. 

[0 0 3 9] H2 (4. ^M^Kl^5i«7^-feX<0ffc 

X'hh* 

[0 04 0]H2fc*$wat, T-^AffiTJffi^DQO 
-DQ7«8t'7 (AM br'-?) OATJfc 

J: If {ii atfnJIM: S D R A M fctS V . ?SM LT 8 O<0 
T — 9 (8x8«^ft6 4h*7 b) £*&#SfctiKai 
-ftM1^*-f. 3IfiLTl5!ft$ftl>T-^^ybfc(4 
A-xbJlkn¥(f*U SDRAMtli ffi$. t-Kt' 



[004 1 ] H2fc*Bl/C, ^Jt ltctJWC, ¥m 
H«?n^Hfext. CLK (frkX-ffj/XxA 
?P7?) {4, Hl^^n-y^-ff-^-CLKt LT4x.^ 

*u *<oi±# 0X7 itx-mtfr t> commas ( p ^ 7 

b>XXbP-7*fi-f/RAS. ayJ^TVl-XXhu 
-^fi^/CAS. TH^^ADD^if) «t 

tu.wTV vxz. v n-7tf/RA s mmm 

CVLUKMZfo&Kfo^ Z (0 b$ COT bl'Xfl-^AD 
D. \jjffTY]sXXa.kLXJB&ttl&. 7b> 
Xft^-ADD. {4. HlWTb'UXft-tAO-An. A* 
y ? 7 b' l/Xf|#B AO-BAn Offi^-frT^-* htl 
I. 

[0042] B$f!|t 2fc*5Wt s avATYVXXYu 
- y\m/ CAS ^'HMO L t^/!/ k & v. ? p 7 

.I?)k£?)7bbXfi^ADD(4?iJ7byxY 

lf?J7F^Yb};«otSDRAMW:fcV^j; 

[0043] D/Q(4. AftTJS^D Q i ^AftTjS 
^•ST-^fi-t^^-To lr7b'l/XXfn-7'WR 
A s#L l^Pfc£T#oT:fr & J9r£tf>? o 7 ?MM 

(H2K^tli6^nyW^) t fc«B* 

at 3(;fcv^*%3of-^ q o*«aj*s#i, r-^ q 

:(7)f-^»n7?i^ext. C LKc7);£T 

[0044] Btfjt 4Wta»^t. mt 4 

^X. 35A7KPXXhn-7'ff/CASiJj;ir5 

b >f *- 7";Hf ^-/W E A* fc fc fcSSttttSRco L 
TS)tl(4\ ^t^Dv^jlfext. CLKc7)it 
i#'5i7 y'fc*3V^T?ij7 b'^x Y djWRSSfU. k k 
fcts Z<r>b%i,z5-l fentv^r-^ d o*Mco« 
af-^kUTBBiitL*. n i 77b>xxbn-7'ff 
f/RASfcJ;y'a7i7Hl/XXbn~7WCA 
S »4T* S 0 tyBS t T . S D R A M AS K i4tT 

j;^j3iiR»fw^M§fLi) . am P 7 ^ff-f-e x 

t . C L K £RHi LTJI^ATJT-^ d 1 - d 7 «i 

tti. ttm^t&**:V*Mzm&&ti%>, 

[0045] 03(4. m&KLt:m?Uy?mM 
»1 OkUTfflV^nSDLLHSU OaCOflfiJt^U 
fc7"n7^@t*S, 

[0046] iWf^ny^m-^CLK^gftfc^ 
P 7 ^A'7 7 r 2 jWOW tSMB<0fc«>t*3 jlTV^ 
I). 

[0047] mSi^miX. DLL[1I^1 Oalt ^ 

p 7 9 * 7 y r 2 wujimx-b nmECLK^mm 

£itFW P 7 ?\m I C L K & ttJ7J^!«7/ y 2 
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2t, V2 2(F>&h*Tm>?Vv7W%\ CL 

Kifim ^btiim™ L&w&mmzftmti t -cam 

Mg»2 6jWli^*ffi#RCLKi:fc-fECL 

Sfi[fflJt«S2 8fc. ^tt«g&2 8tf)iB:fjWEt'tjI 
®7-f y2 2*5!3©lfflfcWfW4Jfcifr<05':7 M^'X 
?24fc£-grfr. 

[0 048] 04(4, EJ3ttJlt43Si5-f^2 2«fl| 
JS*^IH»@TfcS. ®4*#BBLT. ®®7^fy2 
2ti. ff^ECLK&gftTM&ffr^ECK, /EC 

K£#?rf s ? n -y asanas 3 0 fc , mmmc ( 1 ) 

:i3itf#^ECK£gtt*NAND[IIg&44#li:, - 

ij^xMmmmm d d teutsfu kn 

AND@||44#l«aj**g{t4NANDIlI»4 6# 

1 1 , wmmc (2) ax mm/E c k & n 

AND0£&44#2fc. NAND0»46#1, 44# 
2 Wft;fj £gltl> N A N D [I]ift4 6 # 2 i: . fWftHi^C 
(n-1) tJiVfi#ECK*g{tSNANDHI»44 
#n-lfc. HSL^t^NAND[l]g#4 6#n-2coai 
**Jj:tfNAND|B||fr4 4#n-ltf>tiWjfc«'J-4NA 
N D 0B&4 6 # n - 1 1 . Mfflimc ( n ) fci tflt# 
/ECKS:SttSNAND0»44#ni:, NAND0 
»46#n-l, 4 4#nWffl*t»ttNAND|lI» 
46#nL NAND@»4 6#n^ai*Sr»fCR!lK 
Ififfl? n >y I C LK fcHtfrt-i 4 WW 4 8 

biists. 

[0049] NANDEIffi44#l~44#nli. g# 
E C L K IHSt-f § 4 Hr V9 943*W& 

£fz, NAND0ft4 6#l~4 6#n«:, 
-fe 1/ ? 9 4 3 J: n fifc&BKO A^SP Wf #E 
CK, /ECKcO^m^gttT^gP^n-y^fi-tl 
CLK£ffl^$?ny?ffl;WlIIH5£ffij£LTV> 
S. ^n«y^aj^@I»4 5*«*tfNAND0»{i, IS 

Jfr&flS N A N D ®»C0^- hSSfcfrg*. * - 

S. fc£U NANDE»<7)y-bg8»*iaS3gi-S 

ftfcff-^ECK, /ECKtf5V^"ffuWlflj5ar*tA*fflt 

[00 50] ?n.y?g8fta$3 0ii, ff-fECLKiH? 
ftSjS^JfcSSffiSflfc'f WW3 2, 34t^VA' 
3 2 . 34 nWSLS —Yt tm.S- V t WiSlfcSgR 
£ftl>^W3 6fc£-trt?. -(^3411,13 
^•ECK^tiJ^-tS. 

[00 5 1 ] ?P-y?'3M3 0S±. Sfefc, fl-tEC 

l k fc»rc«#/E cki aj*-r iewfcSSRstife 

4WW3 8, 4 0, 4 2&#fr. 
[0 0 52] 112 5£^L£fi!*WS®7-f y5 2 2fc 



jBE9-fy2 2^)ilv^fcov^TRi5lt4. S®7-fy2 
2T14. ^7 ?gmS3 0 fci oTft-^E C LKfcfcffl 
S^ifECK, /ECKfcSmStLS. fc£U £*l 
^ifl^^Ay^ 3 6 fc ± o TfifflH^llifS^ilT 

[00 53] fiS^WSgE^ y5 2 2fc*5Wttt. «ft 

J: 0 (CN A N Don 1 at 4 WW 1 at 

* 1 mt txm^comm-tm^^- mm 2m- 

03EfcStfTVVfc#, S@7^ y 2 2T1±NANDH15§ 

1 a#-fo^<fl:$-£ & . a®7 >r yco 1 xt >y 7°^b# 
*) 9, ttfl&wttts. tztzi, it 

(ifi-^-E c k#j*jj stu 2 aa tJ±ffl*5rm#/E c 

Ktf*J}Ztli> . Wift^E C K****. 

*u «g a izmm/E c k#4*. £>*ii> . * lt , 

i^Wffiflftm-^ECK, /ECKIl ^-WW3 

6 w«jMi»»r & ^ t iz x 0 4 ww 1 m<m 

[0054] •f'Sr^^, ft-^-E C Kcr>W&tf±±.&m 
MlZ&^X, m^/ECK<7)WMtf±T*). ff-^-ECK 

comw±Ttfimnz&^x , m/E c Kw«gg*< 

ib&*4 J: a ^f-Y^V^ 3 6 ^ffl^TWSESflTV^ 

[005 5]fct^if. NAND0SS44#n^fi# 
ff-tECLK3&^^^n>y^fi 
#ICLK4T^B»l4-fW?-^3 8, 40, 42. 
NAND0S§4 4#n, 46#niiiWy;H48 

W6S-C**. mwmmimm^ttzMz 

AND 0Eltt4 4#nK44#n-l tZfiHftbft . 
[00 56] itfDfcSOfi-9-ECLK*»fert9I^ny^ 

ft-t i c LK^tB^j s n6 4 xnmmu ww 3 

2, 34. NAND0ff£44#n-l , 46#n-l, 
4 6 # n jo W?- ^ 4 8 W 6 aT'$> h . Ifr L . 
ft-tE C K t\m/E CKJ: <0ftfflH£df -W^* 3 6 
g@§-frTPSLTfcWi\ ft^ECLK*^ft^n 

vmtth - 1 «t a t^-wcs'* 3 6 1 

ifiwmffiimsefcxr >y 7-* n a n d eibi 1 
coxy- <y r tsaw- s £ ffsffi t%h. 

[0 0 57] H5ii, m3{zhnt t yyYV t J^2A 
<7>-WX'fo Sy7M/y'X^24 a«^S L^EK 

[0 0 58] H5fc#JBLT, y7fUy'X^24a 
{4, $IMI^C ( 1 ) ~C ( n ) tttlfttiitiJ-thi/ 
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7M/y'X^52#l-52#nfc, y7M/y^5 
2 # 1 -5 2 # n StffllHW43tft««ffi*-§-i* Nf- 
Y*/bM0Sb5yy'7?5 0#1~5 0#nk£-£ 

tr. 

[0 0 59] 5/7M/y'X^52#n-l!i A7J7— 
Y I N 1 k J- Y N 1 k OSfc^$tL^*- b tcfflflim 
# U P N f-v */M« O S b 5 v J?^ * 5 4 k , 

AMZS- b'N 1 #B8&3fiai:fj#y- b'N 2 

[0060] y7bWyX^52#n-l{i^(I, -f 
? 5 8CDtH1l k J- Y N 3 k 

b (dWHHI#/U P Nf-**/HVIO S b 5 ^ 

X?60k,A7Jty-b'N3 fUftfcj&V - b* 

N4«g^£flMyA-?6 2k, A*fcy-b'N4 
^M§^tU73*V-b'OUT 1 tc8R$*i4-f yA- 
?64k£-£tf. 

[0061] i/7bl^> ? X^5 2#n-l(i s £^ 

y- b i n 2 k y- b n 4 k iop H iwgii§fL$iJWf -tD 

OWN £ Y- b tSfti Nf-v^/bM O S b 5 V ^ 9 

6 6t, y-bN4 tfxj) tSKSfiajaav- h n 3 

(cSSKSfiM J" W 6 8 k , 7- b* N 3#A*fc» 
M§M«ft-tC ( n - 1 ) Srffi^4 4 7 0 

t , >r yA-^ 7 o <om*y - hn 2 1 commmzti 

Y- b «ijfflff f /d own n f-A- *;hk o s 

b7y^7?7 2k, 7-b'N2^7J£^$tl|±l7J 
ifiS- YN 1 fc«*S*i4>f yA-^ 7 4k, atj#v 
- b N 1 flHtfjtfy - b O U T 2 fcSffi 3 ft 5 

>f yA-? 7 6 k ££tf. &*3, ffflfflHfrt/U P , /D 
OWNfi, WFftlfflfflHI#UP, D OWN CDKmH^ 

[ 0 0 6 2 ] ^^7 YWJ7.5 5 2# 1-5 2 # n 
t>, y7bby'7?5 2#n-lkPl«t&ffi]£§WLT 

[00 63] WkX'foh *s7 b 1/^7.^ 5 2 # 1 CO ATI 

y-b'iNifcrasey-b'fcssasfu ^7b^y*7? 

5 2 # 1 <Wtf)J- b'OUT 1 JiS/7 b b^X? 5 2 # 
2<DA*y-b*lNitSSH53ii5. *fc. y7bbi>' 
7^5 2#2Offi7iy-b0UT2i4^7b^x7^5 
2 # 1 WA7J y- b* I N 2 fc«M$ftl> . 

[0064] ft,^gt'$)l.^7bl/x7^5 2#nC0A 
7J y- b* I N 2 ttjgfiy - b k Wg&tl* y7hby'X 
?5 2#n^ffi7jy-bOUT2{iy7bby'X?52 
#n-lWA*/-KIN2{Ciai3*li. y7hky 
7.7 5 2 # n- 1 OliJyV- b'OUT 1 iiy7 YV'JX 
9 52 # nOATJ 7- b I N 1 fc«H$*l4 . 

[00 6 5] «WftAI$fctt, U * bfl^-R e s e t 
#HWW£ft£Sft, ^OftU-fe-y bmWJSBfiSft 



4. 1"&k, y7hyy'X^5 2 # n<7)7- bN 3 JiL 
UKMzmMZtl&W. jetT$iJfflfi-tC (n) (4H 
K/bk&S. — ffic 7 )i/7bb> > '7^C0y-bN3 
fcfiNf-v*/bMOS b7y^'7^50#l-50#ii 
- 1 ^UH^m^SOT, JEtTfJfPff 
#C (1) ~C (n-1) ttLWW:**. 

[0066] mt. mmm^D owNmrntztiz 
k, mm^cmmmmni.iomz^y hi. 

[0067] @6{i, H3£fctt6ffifflJti^2 8tf>« 
[0 0 68] 06*#MLT. mitm2 8\^ 9X2 

mmmm9 2comt>^^fxmL9ti^9m^/Ec 

CLKl^SftTKHEL^n>y^^#ECLKl*ffi* 
1-|>^yys;--^9 6k. 7n>y ^ff-tECLK 1 €rSft 
I.E?iJWg^$^^ yA-^ 9 8. 1 00k **tf. 
[006 9]fflfflttl»»28tt. Stt, ?n>y?ff^ 
RCLK^tTM®§^l>l®0ff^lO4k. 
Kl 04<DtB**»ft , rSfe^S®§^Oy^#R 
CLK2*ffl*-t4iI5Eia]»l 0 6k, 9u«;9m/ 
ECLK 1 l/ZX ~?Xt£'\HkZtlZ> Nf-Y^MO S b 7 
VISX9 10 8k, N?"\r*M4OSb9yS>**10 
8 ^MB§(;^ n -y 9 m^R C L K 2 *gftTKl&f«. 
^yA-^ll0k. Ay*-9\ 10<7)ai7J^tT 

krm y^-^ i i ooA^taHras-frM y>w 

112k, ^n-y^ff-tECLKHCtoT^tt^tL 

i.Nf-v^;nviosb7yy'7.^i i4k, Nf-v*;b 
Mosb^y^^i i4^ji^-fyA-^i 1 o 
oaj**SftTKKB tfl-f s c s ajfrfs ^ yA*-^ i 

16k, ff^-SC^ftT^lKt^yA-^l 16COA 
A/-l«fc«i8t4'fWWl 18k^^O. 
[007 0]fifflJ:b«tl2 8(i, 7n-y7ff-t 
RCLK&^ttTjIMS^y n-y 7ff-^RC LK 1 Srffi 
73l--SiSiIlIKl2 0k, ^7?lVECLKlt 
KtT^tt-f^tL^Nf-v^bMOS b7y^'7.? 1 2 
2k, Nf^^/HOSh^yyX^l 2 2C0^jlB#fc 
7n-y^fI-^RCLK 1 &g(tTKIfft-&>f yA-^ 1 
24k, AVX-9\24<nfttt'&mLWML4vK 
-91 2 4cOA^y-b*WSMS-fr5^yA*-^l 2 6 
k, ^n>y7fl-tECLKltjEt-C^tt^tLl,N^ 
t*MOS b7yy'7^ 1 2 8k, Nf-^/bMOS 
b7y>>'7^1 2 8c7)»aB#tZ-f yA-^1 2 4CDffi7l 
*»"KRCL^SBtttJ*'r4>f yA-^ 1 3 0 
k, ft-tSB^tTR^L-^yA-^l3 0c7)A7iy 
-Htffll$*4>fyA-^13 2J:, m^-SB^gft 
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XK^h A 1 3 4 b i^ts* 

/EC LK 1 izm tX^mtZtLl Ni-^WVMO S h 
yy : /X9 136 t, Nft*MOSb7^^1 

3 6comnmz? v <v ?m^RCLK$:mix%M-f$> 

A yX-fi \38t.A V*-9 1 3 8<Dffi})£5?}tT 

KteL-f y^-^ 1 3 8^A^y-FWflia$it&^y 

A-?14 0fc, ?n-y?ff-fECLK lfcJEtTvStt 
^ft^N^^/l/MOSt^y^T.? 14 2i:, Nf- 

t^MOS h?y ; Jx? l 4 2cowaB#t3-f y;W 

1 3 8 wajflfrgWTElKUt^S Alt&tthA VA' 
-?144fc, ff^-SA^tTRlKt^yA-^14 
^A^-KfcWBBStfS-f WW 1 4 6h£-£ 

if. 

[0 0 7 2] {S[fflit8$l2 8i4, -YyA-^l 
OOOtfJ^fcft-f SC, SB&g{fC$Mff^-DOWN 
£Htfrt5 3ANDllIfiU4 8i:, -fyA-?l 0 0<D 

&JitA>^-? i3 4cr,mt!tm^sAt^nxm 

«Hl^UP*aj^-rS3ANDIlISH 5 0t^„ 

[ o o 7 3 ] H7ii, mm^2 scommmm-ti 

fZ#)<7)ttoftm®"Ct>l. 136, 07£#^LT, B#I"J 
tlfc&W?:, N^A'^/HYIOS h^y^'X^ 1 0 8, 
1 2 2, 1 3 6(4^»jim^^ l 9, NiH**;HVIOS 
N5y^X^1 14, 1 28, 14 2\im®mk% 

[00 74] Z.C0b%, ^0-y^ft^-RCLK{4HK 
)VXfo 0, jEtTfI-tSA(4LK7W^HK;P^\t 
i_b&»4 ,9X3-/ 7\mRC LK«E£fi£?n 7 ? 
imX'fo i> R C L K 1 , R C L K 2 (4 L & 
ft, ff-^SB, S C I4^vfft & L K^T'S) £ . 

[0 0 7 5] Ltzt^X, 3AND[MIS^14 8<7)ai^t4 
L V K^Xfo h iVhWmft D O WN(4 L ]/K)l>Xfo 
h, -*3AND@jSH 5 0cO^«4^P'y^'fi-tEC 

lk i trnvKivvmnvKivifohthtzfr, mtx 

Wm^M P J4H U^JVb 4 £ . 

[0 0 7 6] B#3;iJt2&Blvt, B^ijt lj^^ny 
^^RCLKWfiffl^^Jt^'^^a^l.. 9X3 
•y?fl^-RCLK, RCLK lliHK/K'ibl £ 
fcjlfifc ^n.y^MRCLK2liL § . 

[00 77] ^c7)i:§ff-^-SA, SB(iHl/^h^ 
D, ft^SCJ4LW^i:&S 0 ^C7)t#{4, 3 AND 
0ff&14 8, 1 5 Ocoaj^{4V^-ftL^LlxA;;^$)0, 
Uc^T, flMf-tDOWN, UP(4lvffliLy< 
lVX°fo&. ZCDXo^ 7X3>y?{mECLKlcr>±± 
HjS 0 X .y S^&J , ? O >y ? ff-t R C L K 1 CO ± ±tf 0 X -y 

y'fc 9 n -y 9imRCL K 2 cofr hff D x -y y't co^PbI 
$!JfPfI-tDOWN, UPJ4VYtfft.fc$S 

*9vy?) mstrttzMzmbZiih, 



[0078] Btfjt 3 fcBWC(4, B#fjt 2 J: 9 § tfc 
^n-y^ft-tRCLKco-effl^3t^^&*-r« ?n 
-y^fi^-RCLK, RCLK1, RC LK 2J4Vvffti 
HW<Jl>X'foht:tb, ft-tSA, SB, SCi4Wfiit 
nVK)Vttp&» Ltzifi^X, 9X3^/ 9 m^-RCLKCO 
®m*9 X3 -y 9H^E CLKtS LXM^M^'fcWSX* 

hh<r>x\ mm? a ycowmm:m±^htzib\mY) 

[ 0 0 7 9 ] B» 4 , t 5 fcB WCfi, Bffjt 2XM 
mLtz}%£t®n9x3v9m^ECLKl, RCLKCD 
W&m-B^zfo&tztbm^V P , DOWM4WL& 
^§ti-fDLL0M(4n>y^LTV^«ffit^^T^ 

[0080] ^V^T, 1 fcBftS ft 

%9x3~,9 mmh\ vmmzr>\\xwm-h. 
[oo8i] asii, m%m,*%frt>fth*tih® 

WI-^DOWN, UPt, y7M/y - X^24a^'0Jll 

[0082] 05, 08^#BSLT, g®7^y22W 
SEB#r 9 1^y7Mxy^^2 4a^31fe«^, 

[ o o 8 3 ] t~r , mn 1 tfev^(4, hjso^a^ 

mzV-tzy hfl-tRe s e t^tt-fbSil, Nf-\-*/P 
MOSh9y^^5 0#l~5 0#n^jlL, ^7 
hyyx^5 2#l~5 2#nO#^c7)y-KN3^ 
fflfi*«SfL-l> 0 JiBtT, SWft^C ( 1 ) ~C ( n 
-1 ) {iLK^fc^O, STOPfi-tC (n) iiHl/^k 
t*4. H4^L^g®7-fy2 20jlffi«4, i 

[0 084 3 «V>T, B#giJt2tfcV^T, fi[fflJtlSE{S2 
8^io"C, 9x3v9im-ECLK, RCLKOfifflib 

SiJ^#DOWN*^fflJtl«S2 8!&»6ai*$*l4. JSE 
tT, flJffllfi^C (n) fc^BSttftStU ft^OfcfJffll 
ft^C ( n - 1 ) ifimttZtl* . icoi 0 fc, B$*]t 
2, t3, t4t^V^Ti4, ©Mf^-DOWN^vStt^ 

is7h*ff%\\ IfctXmmimc (n-1 ) , C (n 
- 2 ) , C ( n - 3 ) «JIfc$iJfPfi^c0Stt^^T=5r^ 

[ 0 0 8 5 ] B#fjt 5 T14, M®7^ y^M®B#^A 

# < w-tzttib. mwmmm*}v p *vstt 

JfBtT, y7hl^y"X^2 4a{4, ©JPff-t 
C (n-3) ^»«t, ftbOfciflJWt^-C (n 
-2) Uztf-oX, mWyAv22<r) 

[0086] JjUJKBLfci a ffifflJt«S&2 8fci 
5 ^ y 2 2 c7)M®M^$ijp§ tig t v^d 0 
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[0 0 87] ^XoftWf&ti-ZZklzky)^ 

commmm 1 iz&^xte. wmyj y 2 2<nmm® 

[ 0 0 8 8 ] fifflJrb^Mt^tlTV^^^ 

\m&Mm3mm£Z'>xmi. omasum 
&&&Bmm*m<i. mzmitmwm&<. mm 

mz^x^m<^mm:^ih^kmmm^m^ 

LfcffifflJt«»2 8^3Bi|g»9 2, 1 04. 1 0 6. 

1 2O0mmmi?ny?mmm<%&Mt<ox 

^7 h ki^? 2 4 atfftjj-timm^rC ( 1 ) ~~C 

(n) coae^^tLS$ijfflm^&^-^L, -ecostt^ 

4. 1 0 6, 12 0tfD3B©*IBfciM«S*4J:afc , «i 

[0089] JiLhfM Lfc i 3 fc, 1 <*)¥S 

tt£3II4 , DLL UlSlcOii® 9 4 * 2 2 OggllfflSlDfl 

m*T vYZ%mzitKXMt<wm-h ztftx-z i 

[00 90] [HJfitojesffi 1 <rmM\ 09 ti, hjsw 

jbss 1 ^aeew jsrtiiBj-ri.^^T'n >y mxhh . 
[ 0 0 9 1 ] @9 > mtcQ£JB 1 co$mmx- 

14, H3fc*LfcDLLEU»10a(CftiTPLLEI» 

1 ObfcfflUS. 

[0 0 9 2] PLL08&1 0b(4. 03fc^LfcDLL 
HI»1 OaWUSttJV^, S®^>"2 2{4, fs-tE 
C L K £g(tl>tt*> 9 fcft*? tJ y I C LK * A 

&4*&fctt, f*l9$? O <y ? fi-t I C L KJ43S9 >f y 

2 2<ossiBHSfc:jet?t^jft»rrfag*i-s. 

[00 93] £<0«fc-33:PLLfc:iHVCi, 04fc^L 

tzwmu >22cDmfc*m^^kiz£<9 , im%? 
[0094] vmmmm.2 ] «asaaA^ttt. s®9 

>f y<QgB£»4*/hfc&5£$ ii s DLL 05^4-ecom? 
ufc ; 6T"p y ?-TI> k . Vvfifimift&WBbtcl 

frhx-hh. icowmyjynwmmimwmmztkf 
hs^xx-mtth, Mm4y<m%m&±%\^ 
k\ znsj xi l zmttzmmm.v>3mi±±z\<\ Ltz& 



tc, fiMm^SE^y^SEJ^ibbfc^TU 

[0095] 01 0~1 2J4. ?P>y?J3]JKfcjI»D 
Hfl»fc!fflH-4fcfttf>H'?*4 . 0 1 0 T^rf =fc 3 fc. 
SBWBbWMf^ny^^aij: 0 «>JBu%&tel4* S 
85>f yog®*£ft/J^m^lin&LT®a£& 

[0096] L* 5 Ls EH lWioC »f^^|!9toW 
<=SrO. S® 7>f y^SESISbWas? n -y ^ft^M 

ff-tRC L KOX >y ^Srfl-Sf-E C LKO-#iS^l >y : J 
Izisb^XoktZfr^XfoZ. ltztf~>X. mi ico 

[0097] irtm*m?tt>£\i s mmxmz 

^mowmmfrmmmm *thz\k mi hti 
mi2iiz&t£otzwmmi>#7 

[ 0 0 9 8 ] M 1 3(4, mmcOBM2 HZtSftt /7M/ 
^'X* 2 4 b«flWftRW-6fciW)7'ny tmxfo 

[ o o 9 9 ] a i 3 timLx , mmmm 2 izmi 

is? 2 4 b ( 4 , m5XWRLtz^y 

^24aO^JttfcV^T, N^^MOSh5^X 
?5 0#n{4, »«I/-b*fc:SSl5Sii6ftb0fc«iB/ 

fc*tl&*-*iWWi#C (m) VVi/X? 
5 2#ratWfiHi SNft *;nwo s h^y^ 
^50 #m*«y- FteSSK3*lTU4. ffiwffij^ 
(4. 0 5 LiZ is? y'X 9 2 4 a 0 , 

W4^§=Srv\ 

[oioo] i<o,t a fc. u -fe -v hm^x-T-fcows 

y^a®fii4^/hT-i^t^=5rv«M*^^t S 

[0101] 4fc, H9fc*LfcJ:aiarPLLfc*j^T 
01 3t^Lfc>/7M/y^^24bJ^4i 

tw^ ? p -y ^m^-fc s «t a ^ 
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[0102] mwmm.2 osssmi ><m 
i o i o 3 ] hi 4i±, 9m0jm2(r>29mcm*t> 

[0 104] 01 4ft#EELT. y7h^2 4c 
T, Nft^HMOSb7y^?50#m, 50#n 
2, 2 04ft^O;£#V7Fl^> ; .X:?24bfcM&4o 

fls«««ii .s/ 7 2 4 b t raare* «3 »4 
[0105] icoio^eHft*. ~?x?xyjx£m^ 

mm* x-m&JMT'm Ltz-?x?x?4xm 

miXXA v^®Mtf%ZtiKWffn*-o<&ZttfX% 

4o 

[0106] Zff)XA -?X-?X?4X*m 
yhn->HII»8«HWKRft4)<lTV^tSDRAMO 

f ftf&g-T4 ; t I. uiwe*4 . 

[0 1 07] Ell 5(4. ^-Fl^'X^c^-FfSS 

[0 1 0 8] 01 5t«BLT, Wn^PCL 
KC0A±^Dx-y vtCR^tTSlMI^/C S , /RA 
S, /CAS, /WE**-f^TL^KCia£§il5 

# £5-1 t>tlX V ^ 4 T F -t A 0 - A n COffi^C 
JE fcfcf[ V ALt L-fztP-oX^— F ft f£$£ir4 £ fc 

[0 1 0 9] 01 6(4. y7M/y'X^(7)WlJ;t- 
[0 1 1 0] 01 6ft#B§LT. FW/'X^Mr-y h 

202 ^znLxmmmtffttitbtixm ^ tzt i a 

btlh XolZ-k >y F ts -^nftftsfflWRjWftVt^fctt 

[0 1 1 1 ] ifc, *-Kl/5>x*fcJ:o"r5IfiK»Stt 
4 £ i: #"C# 4 X a K&->T V^4 CASH f-J^fcff 

o x i/ 7 f u * oMMcot^ft mm tx mm 

[ o i i 2 ] *>r> a yfcioTift 

t«i 4 ; t i »ra-c&4. 



[ 0 1 1 3 ] 0 1 7(4. *>r 4 V1T*7*, a yftfM! 
•$"4fc#><7D@T2&£. 017ft#t$LT. SDRAMC0 
f - v r K» ^ 6tiT ^ 4 A' 7 F P D ft U - F 7 1— Ac?) 

D D ftg(t 4 l> - F L D 1 ifcteStfiffiffiV 
S S ftgft 4 U - F L D 2 *>V mti^f\&mth i 

otzti. ^vYPv*ftix5-it>timmzmtx 

y7M/y^«tBUTO -yf-2 0 2 b 
ft H fct J LWl'tWSio iztmi 4 i t 

4«T\ K«£ft&iE^4M f ftfc«y' n >y ? 
TfflV>4MpnfcT'iy7 Wi/Xj OfSSft «JJ&i. 4 £ fc 
*>T§ 4. 

[0114] [HMcom^ ] mmmm 1 -m. i * 

f77"3 DMHSi#%-& 1 o*)j!g5>r yftfflv^ 
TflStftfT&a D LL(;oV^Tl^BJU^\ IWXf 

>y 7T«*ft^s^-4S@7 4 ytm^mmitm 

-fel^^^ftS6i-it^i^\ DLLHHfWtUT 
ftM6^4tv^fiJ^$>4. 

w?a ytmmmz'ttowmyj y<vm&m&&b 

[0 115] 018(4, Wt«»»3fctJV^TfflV^il 

4 d l i o c ^mm^Ltzmmxhh . 

[0 1 1 6] 01 8ft#SJ3LT. DLL@j$10c(4. 
tWfr *>-*§-*. t>timU7 O-y^ft-^CLKft^n-y^ 
A'.y7r2ft^fC^(tX, Wny^ICLK 
ftffi^f4. 

[0 117] DLL0S&1 Oclt ;D7^77r2 
^6fI-^E C LKftS(tTM®§ii-4^-illlSS®7^ y 

22 2 mMi&WM7'(y22 2co&m i giixftffl 

7v>y?imiCLK* tBTJ-T-g. JffiiffiSS5 >f V 2 2 
3fc, |*)i5^n>y^fi-^ICLKftg®§^m-tRCL 
Kftffi^-f-4S®H]l§2 2 6fc, It-tECLKiffi-tR 
CLKftfifflibRtTaWfi-fUP, DOWNtJitXL 
OCKftttJ^-T4fiffiJ:b^tl2 2 8 I ft^tr. 
[0 118] DLL0SS1 0c(4. §6(d. ©Mf-tU 
P, D0WN(CjSEtT^|)fS51®7^y2 2 2Og®i 
ftPS-f"4?tftC0^7Mx> > 'X^2 24i:. U-fe«yhfi 

fRe s e t&xvwwm^'LocKiizmtxmm^ 
cHizmji-timmmmmm 2 ltzitts. 
[0119] x7fp^'x^2 2 4(4. mzwmt&k 

dfc, ^|ilSa@7^ ^2 2 2c0ilStaHftSx.Tlli|S 

wi-^DowNiftajTW. cti6^iijwi^'ai* 

F WMMSMy Ay 222 esm&tWSfifflz. 
M$*i4. 

[0 120] DLL0S&1 0c(4, §6K. «l«Hi#U 
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pfc d own &fmmm&zwmm^c n 1 tjE 

tTfe31-ri»^ft^X^ >y«£2 2 7 t , XA -y^H 
1§2 2 7<0{fJ:ftfcjEtTfflilS$6I3E54 >2 2 3 60S® 
M&PS-Wcft?)^? WVX? 2 2 5 t ££tf. 
[0 121] y7M/yX^2 2 5(l HSfc^Lftv- 

@4 fc^b!ta®5-f y 2 2 fcraaarflus^u-cu 

0, l^OogES^M^SiotliSStLTV^. 

[0122] mmm&2 2 1 u -t ? hm-^R e 
s e t sgittEiBi-M 232t sushis 

LOCK&®rtR*K"tM yA'-?2 34i: > SW;: 

ssnte-a-sfu ^n-efwo-^TJjt-f y^*-* 2 3 

2, 2 3 4*>aj:fi*gftftNAND[B|§&2 3 6, 238 

tz$ts« n an D®m 3 e commute, mm^ 

[0 1 23] 01 9(4, HI StehnZisyYVi/X? 
22 A comrfZ*^ Lfz 7*P 7 ? 0T$> £ . 

[0 1 24] HI 9£#{$LT, y7M/^2 24 
(4. 05^U^i/7M/v^^2 4ac7)«^jDi. 

1^** 5 2 # 1 *»/5>ffi*StlS^-A'-7a-^0 
VD^Lh^JStT^Pfi^DOWN 1 &^7^«(C 
SHS'ffctS^^«4IfiI»2 2 9 fc , IWBHI^UPtfA 
*SnSiktJffitT^7M/> f X^5 2#nA^{B* 
7 n-fg-to V U V)±T 0 fcJE 1 T MP 

ft^u p i %jvixmz%mttz>;vimtk®®2 3 

0 fc , #J«HI#D OWN K U P 1 *J £VV -t <y bft-t 
Reset fcgJtT U -fe >y b ft^R 0 & ftTrf S O R0 

[0 12 5] 4fc, y7h^i^?2 4 aCOffj&fcfc^ 
T(4, ^7M^^*X^5 2#l~5 2#n{Ct(fl5HS*4 

1. £ fc#><7) N f-v *JMfl O S b 7 y i?X ? 5 0 # 1 - 5 
0#n(4, y-bfcU-fe-y hff^-Re s e tfcgffO* 

i/yVV i JX?2 2 4X'\i. Nft*;l/MOSh 

#R0£git6j£#'y7bl^'7.?2 4 afljUSiS* 

[0126]y7h 2 2 4 aftlOffftiylBA 

(4, y 7 h y ^ * 2 4 a t RWTCfc 0 , SWBtt»B3 

[0 12 7] 02 0(4, HI 8fct$(tSffifflJfc!K»2 2 
80«Jftfe*Ufc|II»Ea^*4. 02O£#{ILT. -(4 
fflttIS* 2 2 8 (4 . 0 6 "C* Lfc{ifflJt«38 2 8 e>»j£ 
(Cjnit, -fWWl 0 0<WK m-tsB, SA& 
gitT ffiMHIt L O C K £ ffiTJlhS 3 A N D 0jg 2 4 0 
£ 3 & fc£trj£#fifflJt*S8» 2 8<D«£ fc M&S . ffitf) 

mmtm&m 28t m-c&vmi&mzKw 
[oi28]^^ mmzmmmmh. mmx® 



hlKteDLLmmvtvh-t&avyYtfXJjZti 

£ t flBMI^C HltioT, WWI*U PI, DOW 
Nl*5y7M/y7^2 2 5 4 7 (=7.^ v 

f-H»2 2 73&qais<i4. 

[0129] mam2 2 SIS. ff^EC LKiff 
RC LKc?)im£tf-%.e>m£ "3 fc/hS < fc-^fci: S Ic 
$iJPfi-^L o c k &»ffct§ . -ts t . 

2 2 lJ4flfflMS-*CH 1 tSEfl:S-*4. mtX. XA >/ 
«£2 2 7(4. MW^UP 1 , DOWN 1 £f31L 

%\i^oizwgw t mto&. tit, ^itzwzio 
\rcfflffim?4 y22 3affim*ffi£iitLMffi 
mmmmy Ay 222 mmm^txcomm^m 

htl&C0X\ mW&lZ&m i? v 9 t/hS <«!*.*£ 

[ 0 1 3 0 ] 02 1 14, fffiOD L LUIK^T&S D L 
L0SS1 0 dtfj||!iStwLfc7*oy^EBT*4. 

[0 1 3 1 ] 02 lfc#JHUT. DLL0J§1 0d(4. 
HI 8T«U^DLLtl]^l 0 c^ffifigfcjnif, UK 
IBBSE5>f >-242, y7hWyX^244, >y 
f-0K2 4 6£S&fc-£ti. y7M/y^2 4 4ll 
mi80)i/7h\s i JZ?224tXA vj-m$k227t 

(mmxztih . iaiB8Bi®5 >r y 2 4 2 (4, » 

3ffl^fy2 2 2affi*fc»rcS6fcjK3-li-4. ^ 
v 2 4 6 (4StPSSM^ ^y2220ffi73kfcl 

mmnmA y222?)ftji<7)^Ttifrmwim^cH 

1 txfflpss® 5 a y 2 2 3 fcgarti . ffiogp 

^CD«140 1 8 X"7ji LtzDLL HISI 1 Oct m®X'$> 

[0 1 32] DLL0S&1 0di4. Py^«JBbW»ajS 
*l4* > Ci4«fffi6i®5'f ^2 2 2 tffl|)lISg®5^ > 

2 2 3T«Sc7)PS^T^9 0 ^LTft^-RCLKt 

^ajs^»j«m#L o c Ktf$gttfc§*i.& t , mi 

fCHlti-3T^7M/^2 2 5 (CW^-ft $IJfPA 
7j*W§tL. OT5gS9>f y 2 2 30il@fi*« 
^UT. Rl^tX>f.y^0S|24 6fcJ:-5T, 

sriiSM®7-f y 2 4 2ioaj73^fflHSg®7^ y 2 2 

t;feV»T t . fflPlSji® 5 >f y 2 2 3 ?)g®S£ uv9 

[ o 1 3 3 ] 02 2(4. wmmx-hhv l lui^ i 

0 e offimim Lfc7*n >y ^ 0T"$> I. . 
[0 1 34] 02 2£#B§LT. DLL0S-&1 0 e(4, 
02 1C^L/iDLLIII^lOdc7)Mcfc^T. fiffi 
J:fcK§l 2 2 8 (C^X.T0 6 I fefflf JtRS 2 8 

fi^ECLK£^7ybT-y7°L-£c7)B# 
RbWIBitfcafcltWWI^LO C K fcigttfcS-ltsa* 
y^3O2^trjfc& s DLL0»l OdkS^S. flfiiO 

«(iD l L0i?s i o d t mtThmmxmz* 
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[0135] -tKchib. D L Lmm 0 diiimMm 
2 2 8 te.fc o T 2 ocoftgfl? n >y ^^cofifflUj&^Sr 
< Sro fc § fc£fc*.lfctf»fc#, DLLIBlOettt 
MUft t L < 14 'J -fe >y b 3 v y K&co ? n y ? jRfcft 

[0 13 6] 02 3(4, jKE^ycOSJJUSrffSroPL 

[0 137] H2 3Sr#B3LT. PLLWlOfil 
02 1 IiZtf L/sdll 1 0 d<Dflfj£££ivc s mtlQ 
SS® 5 >f y 2 2 2 *^#E C L K WUTrtiUS? n «y 
^fl-t I C LKZAJliE^t UTSftijfc^D LL08I 

lOdkM^rS. {toM402 H~SL£DLL|IIJ& 

i o d *)!m\m&z&\ 

[0 1 3 8] 02 3X5rct£ofc. PLLEIfi&fctiVVt 

'mfim&ziiK t s tfflmssi5E5-f >- 2 2 3<a«g 
■sia* us ummmm? a v 2 2 2 , 242 ^-cs 
mb*??* a i k -c, se«««fc*j»t h v v ?*im 

3*4 

[0139] ^m^ztitemmmmtei-^xcvfix 
m?i> ^xmrnm i nx°m\ ^ # x. * 1= x- 
h h . *wmmmi±m ttzmnx-m < xmm 

s. 

[0 140] 

a ><wsmimimKr rzm^z&KXMfr < m 

tltzM^Z & i? y ? fc/J\3 < »*. 3> i k S . 

[0141] IMII2 tfEf^^fti§g{4, !M1 

hc\ttfx°*h. 

[0142] 11*11 3 mm^wmmt. m& 1 

? 564 £ P L L a ^ >y * < 

[0143] imh4 tisawsttis®^ if*ii 1 
izmm^m^mmcomi-mmzmix, wmma 

[0144] mm 5 \,z%m<n^wmmi. 
mm.m\ ^ntj v t jKu&i*^ n >y ? * 
<r k rnnt & 0 . mmm%? n >y ?jf «o 

[0145] ff*iM6~8^!am^^ft«i. IS* 



0 >y ? fir * a k ffijl^ P <y ^ •ClWtff* 
[0146] |f*3S9 fcS»VN«*illf tt. IS*JI5 

^^4^ d LLmxm a ^zmmm^fv «, 9 

[0147] iisii 1 Mzwm^wmmt. mm. 
5^mco^m^mmcomtmmzMix. ra^n 

>y 7 564^ P L L * a «^tSrfpnTi&5r ^ n -y 

[oi48] mem 11-13 tiBa^*«#:^ai4. 

[0149] IS*il 1 4 tfB®^^*^a(i. MS« 

1 iiztmco*mftmmmi-&?mzmix, m? 
d7?^dll iu»-rtf* a ^z^nwzm 

[0150] H*il 1 5fciE8Wif*lgBt±, i** 1 ! 

u , y p l Lmxm a «^Kjg»«nwctjJt 

[ElffiOffim=5r^] 

[Hi] ^mmmsmn 1 i 

W*flWc*iKf T'n -y . 
[02] ^»ft^S 1 ^ -b^coffiffl^Jftt-f 

[H3] Hlfc*Lfcrt*?n.y?«4BK10i:l, 
TfflV^tLSDLLHKl 0 a»«SL/>:/07? 

arc* *. 

[04] H3ttJH-taS5-f y2 2«auss^-ig 
S&HIT&4. 

[06] H3tfeft6{affiifcRli2 8(0fl!«^Ufe 

[07] m&m 2 s wiw^ * ijHB-r & tzwam 
wsmx-hi, 

[08] fifflifc«S2 8*»fe{f}*§tLS»Jfflm#DO 
WN S UPfc s x7M^^^24a^ai^-ri.$IJfPfi 

[09] mmmm 1 mmmmmz tztbwu 
vtmx'hh. 

[010] ^o>y^^llkS®Sc7)|ig^^^Bj|t§^ 

[011] ^ny^flBBkaSHKoWflSSBKWifc 
»<7)m20T-'S)l>„ 

[012] ^ny^fiWBkjlS*^H«*awr4fc 
J6O^30T"fc-g» o 
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[013] mm<V&M21 l Zi5tf&i'7WJX?2 4 

[0i4] mmmm 2 a&gmcm^ htii^yh 

[015] t-K^i^A^-KRjgfcfxfcaR 

[016] y7M^^«i^t-l<l/^^ 

*. 

[017] *>rV V7*7 s s a yZWfflf&fctbcD 

[018] »g^mis3^^TfflV^ni»DLL[II 

[019] 018tfc{tl»^7M^^X^2 2 4^ffi 

[02 0] 018ti3ft4fiHBJt«ES2 2 8^fflj£S: 

[02 1] fl&«ODLL0ffi<A0!T&aDLLlI|g&lO 
d CDS fi££* Ufc 7'P 7 ? 0T* * . 

[02 2] flfi^«j£flajTft4DLL[lIHH0ec0»j£ 

[02 3] S®54y^&£ff£3PLL@|g&10 



[02 4] flHt^DLLoaiiStStfc^ny^Effr 

[025] m2A\zmhw&vAy522<7mm 

1 ?mib$m. 2 ?n 7 ^77r, 4 
a 7 7t s 6 3yhn~;WIf^'77T, 8 ayh 

9 t-Kl/y'X^, 10 ftg&?n-y? 
10a, 10c, lOd, lOe DLL0 
Bk 10b, lOf PLL0BL 12 AftlJ^v? 
7\ 14 ^iJ7W, 2 2 2 4, 2 

4a, 24b, 24c, 52, 224, 22 5, 244 
y7Fk»^ 26, 92, 1 04, 1 06, 1 2 
0, 226 Wmm%. 28, 2 28 MMi, 3 
0 ?n-y?^J3l^ 3 6 df-Wt^ 4 4, 4 6 
NAND0S§. 202, 2 04 X-f >yf\ 202a, 

2 0 2b mx>f>yf\ 22 1 2 2 

2, 242 mmmmmy-ty. 223 atiiisasE? 

-fy. 227, 246 Mv^m*. 2 2 9, 230 
;WXS&£EIHk 3 02 LD1.LD2 
IJ-h\ PD A°.yb'„ 



[01] 



[03] 




t1 12 13 t4 t5 TIM:- 
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[0143 
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[020] 



228 




